tions as well as early detection of prostate cancer with the widespread use of prostate specific-antigen (PSA) tests [4, 5] .
Prostate cancer can be used to differentiate clinical stages before treatment, determine the treatment regimen, and predict recurrence. Tumor stage is determined on the basis of TNM classification of malignant tumors [6] . The treatment of localized prostate cancer includes active surveillance (AS), watchful waiting (WW), radical prostatectomy (RP), and radiation therapy (RT). The choice of treatment method is determined by considering the patient's clinical-pathological condition and life expectancy [6] . Radical prostatectomy (RP), widely used as a standard treatment for localized prostate cancer, was first introduced to perineal prostate resection (RPP). Afterward the surgical technique has evolved into an radical retropubic prostatectomy (RRP) that can be performed with pelvic lymph node dissection (PLND). And laparoscopic radical prostatectomy (LRP) and robotic-assisted laparoscopic radical prostatectomy (RALP) have been developed. Recently, RALP has become the most preferred method for minimally invasive procedures, and the number of cases using the traditional RPP method has decreased. However, RRP and LRP are still used [5, 7] . These various surgical techniques differ in prognosis, quality of life, and health-care cost [8] .
Thus, surgical outcomes and prognostic information on prostate cancer are very important in the choice of treatment modalities and predicting prognosis. This is based on the assumption that a representative registry in which several agencies participate is necessary, but little is known about the effects and results of a treatment course determined using national data [9] . The Cancer of the Prostate Strategic Urologic Research Endeavor (CaPSURE) database was developed in 1995, and by 2016 it was affiliated with 43 institutions. A total of 15,209 patients who received various treatments for prostate cancer in the United States were enrolled [10, 11] . The Japan Study Group for Prostate Cancer (J-CaP) database was established in 2001 to study 17,872 Japanese patients who received hormone therapy during prostate cancer treatment [10] . The Korea Study Group of Prostate Cancer (K-CaP) database was developed in 2001 and has enrolled 4,000 Korean patients who have undergone radical prostatectomy and contains data collected from three medical institutions. The K-CaP database is composed of clinical and oncological data of patients with prostate cancer, and some studies have been carried out to analyze the prognosis and pathologic results [10] . The Korean multicenter registry systems, such as CaPSURE and J-CaP, can provide important information for the selection of an appropriate treatment method for prostate cancer and help to improve the clinical management of future patients with prostate cancer [9] . The most common variable for surgical outcome is the use of PSA values to determine recurrence [12, 13] . Biochemical recurrence (BCR) is known to occur 5 years after initial treatment in about 15% of the patients and 10 years after initial treatment in 20 to 40% of the patients [14, 15] . Thus, BCR has a significant effect on the course and prognosis of the disease, and the outcome of BCR is an important factor in determining treatment options [16] . According to a study by Magheli et al. [17] 3-year BCR results for the surgical techniques of RRP, LRP, and RALP were not statistically significant. In Kim et al. [18] . study, the 5-year BCR-free survival (BCR-FS) rate after RP for localized prostate cancer was reported to be 73.2%.
In our study, based on the electronic medical records (EMR) data, we created the multi-institutional integrated extended K-CaP database. The purpose of this study was to compare the characteristics, outcomes, and prognosis of different surgical techniques used for the treatment of patients with localized prostate cancer.
METHODS

Database development
The data used in this study were from the Korean Prostate Cancer and the difference in survival rate was confirmed by a log-rank test. And the multivariable Cox proportional hazard regression model analysis was performed to determine whether the surgical technique had an effect on survival. All statistical analyses were performed using SPSS version 18.0, and statistical significance was indicated by a p-value < 0.05.
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tients (0.5%), T2 in 2,299 (70.5%), T3 in 930 patients (28.5%), and T4 in 17 patients (0.5%), with the proportion of T2 patients being the highest (Table 2) .
Outcome according to surgical technique
The mean rate of positive surgical margin was 30.4% and was lower in LRP than in RRP and RALP (RRP, 33.6%; LRP, 27.0%; RALP, 28.8%).
There was not a significant difference between surgical technique in surgical margins (p = 0.112). The mean operation time was 190.4 minutes and it was lower in RRP than in RALP and LRP. The mean length of hospital stay was 8.2 days and was shorter in LRP than in RRP and RALP.
The mean EBL was 481.3 mL and was lower in RALP than in RRP and LRP. The complication rates determined using the Clavien-Dindo classification were 9.9% in the overall grade, 3.9% in the minor grade, and 6.5% 251.87** < 0.000** a>c>b Major perioperative (Grades III, IV, and V) 123 (9.9) 42 (9.8) 47 (3.0) 212 (6.5) 559.03** < 0.000** b>a>c RRP, radical retropubic prostatectomy; LRP, laparoscopic radical prostatectomy; RALP, robotic-assisted laparoscopic radical prostatectomy; SM, surgical margin; EBL, estimated blood loss; SD, standard deviation. *p < 0.01, **Significantat p < 0.0083 level after adjusting for post-hoc comparisons (Bonferroni correction).
RESULTS
Patients' characteristics
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| http://www.e-jhis.org cant: p = 0.490 (T2) and p = 0.638 (T3). The BCR-FS results are shown in Figure 2 and Table 4 .
Cox multivariable analysis showing surgical technique affects of biochemical recurrence
There was no statistical significance in confirming whether the surgical technique affected the survival rate. Therefore 1.076, 95% CI = 0.813-1.422, p = 0.609). In the other variables, the pathologic Gleason score of 8 points or more influenced the biochemical recurrence rate by 6.861 times compared to the score of 6 points or less (RR for 7 and ≤ 6: 2.458, 95% CI =1.618-3.732, p < 0.001; RR for ≥8 and ≤ 6 : 6.861, 95% CI= 4.274-11.014, p < 0.001). The biochemical recurrence rate was statistically significant in the variables of pathology T4, T3, surgical margin, clinical T2, initial PSA, and EBL (Table 5) .
DISCUSSION
The KPCR database is constructed using multi-institutional integrated data and provides information about the characteristics, pathologic results, and prognosis of localized prostate cancer. We obtained the following results. The overall rate of positive surgical margin was 30.4%, and which was lower in the order of LRP, RALP and RRP. Kim et al. [4] reported a 33.8% rate of positive surgical margin for all surgical techniques, suggesting that the progress of surgical techniques has improved the outcome. Guillaume et al. [19] showed that LRP gave better results than RALP, which has a limit on the number of samples from a single BCR-FS, biochemical recurrence-free survival; RRP, radical retropubic prostatectomy; LRP, laparoscopic radical prostatectomy; RALP, robotic-assisted laparoscopic radical prostatectomy. [20] shows that RALP is superior to LRP and RRP (RALP, 16.2%; LRP, 20.4%; RRP, 24.2%). The results of this study were similar to those of the study by Guillaume et al. [19] The rate of positive surgical margin, which is the factor for evaluating the surgical outcome, was found to be better in RALP and LRP than the RRP.
Postoperative complication rates were lower in RALP than RRP and LRP. In Ashutosh et al. [20] study, RALP had a lower complication rate than RRP and LRP, and Giovanni et al. [21] and Ryu et al. [22] also reported a lower complication rate in RALP than in RRP. In contrast, the results of Guillaume et al. [19] were not significantly different, but LRP showed better results than RALP. The results of this study also suggest that the complication rates of RALP are low and complications are gradually reduced due to the development of surgical techniques. Our study had several limitations. First, the medical institutions registered in the KPCR database had local data limited to the provinces of Seoul and Kyonggi. Thus, selection bias could have occurred in the process of collecting patient data. However, Ko et al. [23] reported that 78% of radical prostatectomies were performed in Seoul and Kyonggi in Korea. Therefore, we believe that the possibility of selection bias is low as our study population reflects the uniform distribution of surgical patients in Korea. Second, the experience and proficiency of the clinician with the operative technique may affect the prognosis, which is not accounted for in this study. Third, EMR data are used in conducting retrospective studies. Since the EMR data provided by each medical institution do not have the same structure, a common data model was applied to extract the information common to the prostate cancer research, and it was possible to perform an integrated analysis of the standardized data in this multicenter study. Fourth, the LRP results showed that there were medical institutions in the KPCR database (which consisted of data obtained from about 66% of the registered medical institutions) that did not implement LRP. This could have caused a bias in the results, compared to other surgical techniques. Fifth, since the total follow-up period was as short as 48 months, long-term follow-up survival rate was needed.
However, to the best of our knowledge, our study is significant and is the first study to compare the three surgical techniques using the data from the KPCR database. The KPCR database could contribute to the progress of surgeries in Korea and improve the characteristics, outcomes, and prognosis of localized prostate cancer in the country.
CONCLUSIONS
There was no standard structure for the data present in the prostate cancer registries in Korea, which made it difficult to standardize, integrate, and verify the data. Our research shows the characteristics of localized prostate cancer and its prognosis. These results indicate that the patients and medical staff can rely on information from the KPCR database for decision-making. If we continue to integrate and periodically update the standardized data presented in our study, this database will lay the ground work for future long-term research.
